
Table I. Selected Species and Assessment Variables o,

Species Assessment CALFED Species Response
F sh , Variable Action Level Variation* Affected Life Tools Notes

hatGher~ predu~on C 2 NA adult, iuvenil,e
reservoir drawdown A 1 NA adult, iuvenile
water temperature A, B 1 NA adult, juvenile teml:~rature-survival relationships Raleigh et al. 1994

2 eggs and larvae spawning habitat model CVPIA, Stuber et al. 1992
2 uvenile rearing habitat model CVPIA, Stuber et al. 1992

spawning habitat C 2 NA eggs and larvae
readng habitat C 2 NA adult, juvenile

EstUarir~e iii:~!~ ~! ~ ::i::~ :~!!ii:;~i:.i::::iii~!?:::ii::!::::~:~ i ii~ i i i~i~:,i fo~:i:.a~ai I~ bilityiiiiiiii::i::ii!::::ii:~iii~ ::ii~::ii~P~; B;Ci!:::;!:.i ~: i~i!::i!::::!iiiii::i~i~, :~:~i~:::~:~:~ :. !i iiii::i~i!i~ ~d (J It~ j~VehJ
................. diversion .... A,C ..... 1            uvenile

spawning habitat C 1 adult, eggs, larvae I~.
rearing habitat C 1 adult, juvenile .
fishing C 1 adult
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Table I. Selected Species and Assessment Variables

Species Assessment CALFED Species Response
Fish Community Variable Action Level Variation* Affected Life Tools Notes

2 1-2 larvae narrative Wang 1984, Kohlhorst 1976
DWR 1990; Kohlhorst et al,
199t; Parsley and

2 1-2 uvenile abundance-flow and flow-habitat Beckman 1994
barrier C 2 1 adult

0 uvenile
spawning habitat C 2 1 adult, eggs, larvae

Kohlhorst 1976, Haynes et
water temperature A,B,C 1 1 eggs and larvae temperature-survival al. 1978
sedimentation A,B,C 1 1 eggs
diversion A,C 1 0-1 adult, juvenile
rearing habitat C 1 1 ~uvenile
)ollutant C 1 1 all

DWR 1990; Kohlherst et al.
1991; Parsley and

1 1-2 !uvenile abundance-flow and flow-habitat Beckman 1994
rood availability A,B,C 1 adult, iuvenil.e
rearing habitat C 1 1 uvenile
~ollutant C 1 1 uvenile

rearing habitat C 1 1,0-1 uvenile
-- &shing C 1 1,2 adult, juven,ite

~ollutant C 1 1,1 adult, juvenile

~
fishing C 1 1 adult, juvenile
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Table I. Selected Species and Assessment Variables

~pecies Assessment CALFED Species Response
Fish ,

,Variable
Action Level Variation* Affected Life Tools Notes

2 2,1 eggs and larvae flow-habitat, AFRP IFIM Studies, CVPIA
2 2,0-1 uvenile flow-habitat, AFRP IFIM Studies, CVPIA

temperature A,B,C 2 2, # adult Raleigh et al. 1986
Brett et al. 1982, RaI.etgh et

2 2,1-2 eggs and larvae temperature-survival al. 1986
2 2,1 uvenile ~emperature-survival Raleigh et al. 1986

food availability A,B,C 2 1,#-1 juvenile
sedimentation A,B,C 2 eggs and larvae
diversion A,C 2 1 ,# uvenile
barder C 2 0,0 ~dult

2 1,0 juvenile dam passage mortality relationship USFWS
spawning habitat C 2 0,# adult, eggs, larvae
rearing habitat C 2 1-2,#-1 uvenite
pollutants C 2 0,#-1 eggs and larvae

2 0,0 uvenile
fishing C 2 1,1 adult I~.
hatchery production C 2 0,0-i juvenile I~.

.......... ........... diversion ............... A;� ................ 2 ............ ~,0 .......... uvenile .....................................
fishing C 2 1,1 adult

- food availability A,B,C 1 1,# juvenile
- flow A 1 2,0 adult

1 2,0 juvenile I
- readng habitat C 1 1,# uvenile
- hatchery production C 1 0,0-1 uvenile

-- Herrgesel11991; USFWS
2 2,1-2,2 uvenile flow-transport 1993; Dettman et al. 1987

- diversion A,C 2 2,1,2,1 uvenile
- barrier C 2 2,1,2 adult, juvenile pathway and barrier survival Kjelson et al. 1989
- hatchery production C 2 0,#, 1 uvenile
- temperature A,B,C 1 2,1-2,1-2 adult, juvenile ~emperature-survival iKjelson et al. 1989
- food availability A,B,C 1 1,#,2,1 juvenile
- readng habitat C 1 2,#,1-2,2 uvenile
- ~ollutants C 1 0,0,1,1 uvenile
- fishing C 1 1,1,# ’adult

.... hatchery production C 1 0,# uvenile
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Table I. Selected Species and Assessment Variables                                                                                                                   ~

Species Assessment CALFED Species Response
Fish Variable Action Level Variation* Affected Life Assessment Tools Notes

............................................................................... IFIM Studies, Raleigh et al.
2 2,1 eggs and larvae flow-habitat 1984

IFIM Studies, Raleigh et al.
2 2,1 uvenile flow-habitat 1984

temperature A,B,C 2 2,1 all temperature-survival Raleigh et al. 1984

food availability A,B,C 2 1,# juvenile
sedimentation A,B,C 2 eggs and larvae
diversion A,C 2 1,# uvenile
barrier C 2 0,0 adult

2 1,0 uvenile

spawning habitat C 2 0,# adult, eggs, larvae
rearing habitat C 2 1-2 uveniie
)ollutants C 2 0,0 eggs and larvae

2 0,0 juvenile ~O
fishing C 2 1,2 adult
hatchery production C 2 0,0 uvenile I~.

diversion A,C 2 1 ,# uvenile
-- fishing C 2 1,2 adult O

flow A 1 2,0 adult ~
1 2,# juvenile

Ifood availability A,B,C 1 1,# uveniie
readng habitat C 1 1,# uvenile .... (.1
hatchery production C 1 0,0 uvenile

- barrier C 2 2,0,1 adult, juvenile’
hatchery production C 2 0,0,1 uvenile

-- food availability A, B,C 1 1 ,#, 1 uvenile
- diversion A,C 1 2,0,1 uvenile ,

readng habitat C 1 2,#,1 uvenile
~ollutants C 1 0,#,1 juvenile

- fishing C 1 1 ,# uvenile
temperature A,B 2,#,1 adult, juvenile _
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Table I. Selected Species and Assessment Variables

Species Assessment CALFED SpeeAes Response
Fish ............. , Variable Action Level Variation* Assessment Tools Notes

ii’i’i’.’.’i’i’i’i’i.’iii i’: ~i~!T~i!"!!ii.iii~i!.:i ii’ii"iii’ili’i’"i-iii:::":ii::: :.:.::.:.:.:..~i:i.:.:.:.i..:.:.:?i.:.:~i:::::.~::~:~:::::::i:i:i:::i?::ii:.i:.i::.:.:.:~:.:.:.:.:..::::::::::: :.::::::~:~.i::.

spawning habitat C 1 adult, eggs, larvae
rearing habitat C 1 adult, iuvenile
)ollutants C i all

rearing habitat C 1 adult, juvenile
spawning habitat C 1 adult, eggs, larvae

................................................................................... 2 ...... 2,2,1 ~.:.:.:Jgs and larvae fl~w:~bur~ance index ................................ stevens and Miller i983
2 0,0,2 iuvenile 03

spawning habitat C 2 2,#,2 adult, eggs, larvae I~.
fishing C 2 0-1,#,1 adult
temperature A,B,C 1 1,1,1 adult, eggs, larvae temperature-survival Steiran.d Crance 1985 ..

1 1,1,2 iuvenile temperature-survival Steir and Crance 1985
food availability A,B,C 1 0,1,1 juvenile

- diversion A,C 1 1-2,1,# eggs, larvae, juvenile ....
readng habitat C 1 1,1,1 iuvenile
~ollutants C 1 0-1,#,0 eggs and larvae

1 0-1,#,0 iuvenile

~ barrier C 0,1,0 adult

flow A 1 #,0,2 juvenile
-- 1 1,0,1 eggs and larvae
-- food availability A,B,C 1 #,1,1,1 uvenile
- barrier C 1 1-2,0 adult, juvenile

spawning habitat C 1 #,0,2,2 adult, eggs, larvae
- rearing habitat C 1 0,1,1,2 uvenile
- ;ollutant C 1 0-1,0,1’ all
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spawning habitat C 1 adult, eggs, larvae

2 #,2,2 eggs, larvae, juvenile flow-abundance relationship DFG 1992
spawning habitat C 2 #,2,2 adult, eggs, larvae
fishing C 2 #,0,0 adult
rearing habitat C 1 1,2,1 adult, juvenile
}ollutants C 1 #,#,1 all
temperature A,B 1,0,0 larvae

diversion A,C 2 1,1,1,1 uvenile
rearing habitat C 2 1,1,1,2 adult, juvenile
~stuarine salinity A,B,C 1 adult, juvenile
barrier C 1 #,#,0 ad,u.lt, iuve.nile
spawning habitat C 1 #,2,2 adult, eggs, larvae
pollutants C 1 #,#,1,0 all
fishing C 1 #,1,0 adult
food availability C 2 adult, juvenile
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Table I. Selected Species and Assessment Variables

Species Assessment CALFED Species Response
Variable Action Level Variation* Affected Life Assessment Tools Notes

spawning habitat C 2 1,0,2 adult, eggs, larvae
~ollutants C 2 1-2,0-1,2 eggs and larvae
tempe,rature A,B,C 1 1,#,1 adult (spawning) temperature-spawning relationships DFG 1987

1 1,#,1 eggs and larvae temperature-survival relationships Crance 1984

diversion A,C 1 1,1,2 eggs and larvae
fishing C 1 0,1,2 adult

estuarine salinity A,B,C 2 2,0 ~,gg~ andi~/a~ ............. )~;~:~l~6l~d~r~ relationship Jassby et al. 1995
2 2,# uvenile

food availability A,B,C 2 1 adult, larvae, juvenile
diversion A,C 2 2,1,2,2 eggs, larvae, iuvenile diversion-abundance model Botsford and Brittnacher
barder C 2 1,0,1 eggs, larvae, juvenile
spawning habitat C 2 1,0,2,2 ad~J.It, eggs, larvae
readng habitat C 2 0,2,2,2 adult, juvenile
fishing C 2 1,1,2 adult, juvenile
hatchery production C 2 1,#,2 uvenile
lemperature A,B 1,0,1 uvenile
)ollutants C 1 1,#,1-2,1 all

,

’ ...... pollutants ..... " ....C .... 1 ........ 1,# .... adul:t,juveni’le "
hatchery production C 1 1,# juvenile
rearing habitat C 1,# adult, juvenile
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fishing C 2 adult
spawning habitat C 1 1 adult, eggs, larvae
rearing habitat C 1 1 ladutt, juvenile
~ollutants C 1 1 all
food availability A,B,C 1 adult, juvenile

spawning habitat C 1 adult, eggs, larvae
rearing habitat C 1 adult, juvenile
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Table Io Selected Species and Assessment Variables o,
O

Species Assessment CALFED Species Response
Fish Community Variable Action Level Variation* Affected Life Notes

estuarine salinity A,B,C 2 1 all !salinity-habitat model !Unger 1994
food availability A,B,C 2 1 all
sedimentation A,B,C 1 eggs
diversion A,C 2 #,2,2 adult, larvae, juvenile
barrier C 2 0,1 adult, larvae, juvenile
spawning habitat C 2 #,2,2 adult, eggs, larvae
rearing habitat C 2 1,2,2 adult, juvenile
)ollutants C 2,2 all

Jassby et al. 1995,
estuarine salinity A,B,C 2 all X2-abundance relationship 1994
food availability A,B,C 2 1 all
sedimentation A,B,C 2 eggs
diversion A,C 2 1,1,1,1 adult, larvae, juvenile
spawning habitat C 2 0,0,1,2 adult, eggs, larvae ,
rearing habitat C 2 2,1,2,2 adult, juvenile
barder C 1 0,#,0 adult, larvae, juvenile

estuarine salinity A,B,C 2 adult, juvenile
rearing habitat C 2 2,1,1 adult, juvenile

fishing C 2 adult, eggs ....
low A 1 all

estuarine salinity A,B,C 1 all
rearing hab tat C 1 uvenile
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Table I. Selected Species and Assessment Variables o,

Species Assessment CALFED Species Response
Fish Variable Action Level Variation* Affected Life Sta Assessment Tools Notes

sedimentation A,B,C 1 NA
!rearing habitat C 1 NA
pollutants C 1 ~IA

...................................................... ~ ............................ A ...... 1 NA
~imenta~n A,B,C 1 ~A
~oll~an~ C 1 ~A

F~hi~ C 1 ~dult

rearing habi~t C 1 adult, juvenile
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Table I. Selected Species and Assessment Variables                                                                                                                  o,

Species Assessment CALFED Species Response
tO

Fish Community Vadable Action Level Variation* Affected Life Tools Notes

rearing habitat C 1 2 NA
pollutants C 1 1 NA
food availability A,B,C 1 NA
diversion A,C 1 NA

estuarine salinity A,B,C 2 1,2 all X2-abundance relationship !Jassby et al. 1993
rearing habitat C 1 2,2 adult, juvenile
fishing C 1 ~dult
food availability A,B,C 1 all
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